The role of monocytes in human lymphocyte activation by mitogens.
Studies were performed to determine the role of monocytes in human lymphocyte activation by mitogens. Velocity sedimentation at 1 x G in a new apparatus was utilized to obtain highly purified lymphocyte fractions (LF) nearly free of monocytes (0.02 to 0.4%) and a fraction (MF) enriched for monocytes (64 to 92%). The average peak responses of the lymphocyte fractions to phytohemagglutinin, concanavalin A, and pokeweed mitogen were 19, 10, and 9% of the responses achieved with unfractionated lymphocyte cultures containing approximately 20% monocytes. These changes were not attributable to altered dose requirements. When mitomycin-C-treated MF cells were used to reconstitute LF cultures, it was found that 4% monocytes fully restored the response to phytohemagglutinin whereas 8 to 16% monocytes were required for a normal response to the other mitogens. Higher numbers of MF cells produced supranormal responses, with 35 to 50% monocytes resulting in the optimal stimulation. Allogeneic monocytes were able to fully reconstitute the response of LF, and 2-mercaptoethanol (50 microM) was only slightly effective. In exploring possible mechanisms by which monocytes potentiate the mitogenic activity of lymphocytes, it was found that the supernatants of MF cultures could partially, but not completely, reconstitute LF responses, suggesting that contact with MF may be required for optimal effectiveness. Addition of graded numbers of monocytes to LF altered both the kinetics of the response and the peak level of proliferation. Monocyte depletion also resulted in markedly decreased survival of cultured unstimulated LF. These observations suggest a variety of possible effects of monocytes in potentiating mitogenic responses, including contact-mediated interactions with lymphocytes (possibly to present the mitogen optimally); enhancement of proliferation kinetics and the size of the responding subpopulation, and maintenance of a requisite growth factor(s) in the culture. Small differences in the monocyte content of cultured lymphocyte preparations may thus account for many of the often observed variations in mitogen responsiveness.